Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.006 Å; R factor = 0.065; wR factor = 0.132; data-to-parameter ratio = 12.8.
Reaction of 2-(4-chloro-3,3,7-trimethyl-2,3-dihydro-1H-indol-2-ylidene)propanedial with hydroxylamine gives the title compound, C 14 H 14 ClN 3 O, in which the ring N atom is essentially planar [sum of angles around the ring N atom = 361 ], indicating conjugation with the 2-cyanoacrylamide unit. The orientation of the acetamide group arises from intramolecular hydrogen bonding between the indole N-H and carbonyl groups. In the crystal, inversion-related acetamide groups form N-HÁ Á ÁO hydrogen-bonded dimers in graph-set R 2 2 (8) motifs, whilst dimers are also formed by pairs of aminenitrile N-HÁ Á ÁN hydrogen bonds in R 2 2 (12) motifs. These interactions together generate ribbons that propagate along the b-axis direction.
Related literature
For background information on the chemistry of related compounds, see: Baradarani et al. (2006) ; Rashidi et al. (2009 Rashidi et al. ( , 2011 . For related structures, see: Helliwell et al. (2010 Helliwell et al. ( , 2012 . For graph-set notation, see: Etter et al. (1990) . Table 1 Hydrogen-bond geometry (Å , ). (5) 2.610 (4) 132 (4) N3-H3MÁ Á ÁO1 i 0.83 (5) 2.11 (5) 2.931 (5) 176 (5) N3-H3NÁ Á ÁN2 ii 0.85 (4) 2.24 (4) 3.065 (5) 163 (3) Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) Àx þ 1; Ày þ 2; Àz.
Experimental
Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL. 
Comment
We showed that the interaction of 2,3,3-trimethyl-3H-indoles with the Vilsmeier reagent produces (1,3-dihydro-3,3-dimethyl-2H-indol-2-ylidene)propanedials (Baradarani et al., 2006) (Rashidi et al., 2009), 2,2',3,3,3',3'-hexamethyl-3H,3'H-5,5'-biindole and 2,3,3,7,8,8-hexamethyl-3H,8H-indolo[7,6-g] indole (Rashidi et al., 2011) behave analogously. The (1,3-dihydroindol-2ylidene)propanedials were shown to react with arylhydrazines (or hydrazine) to produce 3,3-dimethyl-2-[1-aryl-1H-pyrazol-4-yl]-3H-indoles (Baradarani et al., 2006 . Rashidi et al., 2009 . Helliwell et al. 2010 . Rashidi et al., 2011 .
In anticipation that the (1,3-dihydroindol-2-ylidene)propanedials would react with hydroxylamine to produce isoxazol-4yl-3H-indoles, 2-(4-chloro-1,3-dihydro-3,3,7-trimethyl-2H-indol-2-ylidene)propanedial was treated with hydroxylamine in refluxing ethanol. The unexpected product of the reaction was 2-(4-chloro-1,3-dihydro-3,3,7-trimethyl-2H-indol-2-ylidene)-2-cyanoacetamide as shown by this X-ray analysis (Fig. 1) .
We interpret this transformation as involving firstly formation of the diooxime 1 which cyclizes to generate aminal 2, loss of water would then produce imine 3, proton-induced fragmentation of which (arrows on 3) would then lead to the product 4 ( Fig. 2) .
The sum of the angles of the bonds at the ring nitrogen in 4 is 361 (4)° showing the extensive conjugation of the nitrogen with the 2-cyanoacrylamide subunit. The geometry of the double bond linking the heterocyclic and cyanoacetamide subunits is E.
The orientation of the acetamide group arises from intramolecular H bonding between the indole N-H and the carbonyl group. The inversion related acetamide groups form N-H···O hydrogen bonded dimers in graph-set R 2 2 (8) motifs (Etter et al., 1990) , while dimers are also formed by pairs of N-H(amine)···N(nitrile) functionalities in R 2 2 (12) motifs. These interactions together generate ribbons that propagate along the b axis direction (Fig. 3) .
Experimental
A mixture of 2-(4-chloro-1,3-dihydro-3,3,7-trimethyl-2H-indol-2-ylidene)propanedial (100 mg, 0.38 mmol) and hydroxylamine hydrochloride (52 mg, 0.76 mmol) in absolute EtOH (10 ml) was heated with stirring at reflux for 7 h. After complete conversion, the reaction mixture was cooled and concentrated, and the resulting crystals were collected by filtration and recrystallized from EtOH to give the 2-(4-chloro-1,3-dihydro-3,3,7-trimethyl-2H-indol-2-ylidene)-2-cyanoacrylamide (90 mg, 86%), 522-524 K, FT-IR (KBr) ν max 3385, 3289, 3185, 2986, 2939, 2199, 1668, 1608, 1563, 1415, 1329, 909, 788 cm -1 , 1 H NMR (CDCl 3 ) δ 1.84 (s, 6H, 2CH 3 ), 2.30 (s, 3H, CH 3 ), 5.20-6.50 (bs, 2H, NH 2 ), 6.93 (d, J = 8.1 Hz, 1H, ArH), 7.00 (d, J = 8.1 Hz, 1H, ArH), 11.85 (bs, 1H, NH), 13 C NMR (CDCl 3 ) δ 15.9, 21.0, 51. 6, 118.9, 118.9, 124.9, 127.4, 130.8, 132.5, 141.0, 169.6,177.4. supplementary materials sup-2 Refinement H atoms bonded to C were included in calculated positions using the riding method, with C-H distances of 0.98 Å and U iso (H) = 1.5U eq (C) for methyl H atoms and C-H distances of 0.95 Å and U iso (H) = 1.2U eq (C) for the aromatic H atoms.
Those bonded to N were found by difference Fourier methods and refined isotropically with the N-H distances ranging from to 0.83 (5) to 0.93 (5) Å. Fig. 1 . A plot of the title compound with ellipsoids drawn at the 50% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
Geometric parameters (Å, °)
Cl1-C5 1.760 (4) C5-C6 1.381 (5) O1-C14 1.251 (4) C6-C7 1.523 (5) supplementary materials sup-5 N1-C8 1.349 (5) C7-C8 1.531 (5) N1-C1 1.404 (4) C7-C11 1.538 (5) N1-H1N 0.93 (5) C7-C10 1.538 (5) N2-C13 1.151 (5) C8-C12 1.380 (5) N3-C14 1.326 (5) C9-H9A 0.9800 N3-H3N 0.85 (4) C9-H9B 0.9800 N3-H3M 0.83 (5) C9-H9C 0.9800 C1-C2 1.381 (5) C10-H10A 0.9800 C1-C6 1.395 (5) C10-H10B 0.9800 C2-C3 1.391 (5) C10-H10C 0.9800 C2-C9 1.509 (5) C11-H11A 0.9800 C3-C4 1.383 (5) C11-H11B 0.9800 C3-H3 0.9500 C11-H11C 0.9800 C4-C5 1.395 (5) C12-C13 1.424 (5) C4-H4 0.9500 C12-C14 1.481 (5) Hydrogen-bond geometry (Å, °) D-H···A D-H H···A D···A D-H···A N1-H1N···O1 0.93 (5) 1.89 (5) 2.610 (4) 132 (4) N3-H3M···O1 i 0.83 (5) 2.11 (5) 2.931 (5) 176 (5) N3-H3N···N2 ii 0.85 (4) 2.24 (4) 3.065 (5) 
